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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a processing liquid temperature 
control method and apparatus which can realize highly accurate 
temperature control with quick response. 

SOLUTION: Cooling water 102 in temperature lower than that of a 
processing liquid is continuously supplied into a tank 10 containing with 
processing liquid or to the external circumference thereof. Meanwhile, 
when the temperature of processing liquid becomes the predetermined 
temperature (for example, 25° C) or lower, a heater 4 provided in the 
tank 1 0 or at the external circumference thereof is activated to raise 
the temperature of processing liquid. When the temperature of the 
processing liquid becomes the predetermined temperature (for example, 
25° C) of higher, the heater 4 is turned off. 
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[0039] 

As shown by the imaginary lines in Figs. 1 and 6, a cooling 
water pipe 101 is arranged between an inner tank 1 and an outer 
tank 2. A chemical liquid contained in a tank 10 can be cooled 

by a cooling medium, which is a cooling water 102 (about 20°C) , 
passing through the cooling water pipe 101. The cooling water 102 

(about 20°C) , whose temperature is lower than that of a process 
liquid in the tanks 1 and 2, is configured to constantly flow through 
the cooling water pipe 101. In this case, after the cooling water 
102 flows downward from an upper side of the tanks 1 and 2, the 
cooling water 102 is discharged from a lower side of the tanks 1 
and 2- Thus, the cooling water 102 cools an area of a higher 
temperature on a side of the upper part of the tanks 1 and 2 by 
a heat exchange action, and then cools an area of a lower temperature 
on a side of the lower part of the tanks 1 and 2 by a heat exchange 
action. In this manner, the chemical liquid (process liquid) can 
be cooled by effectively using the cooling water 102. A heater 
4 is arranged around an outer peripheral surface of the outer tank 
2 so as to surround the outer tank 2. 
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(^^^S) ^^LTtiii^8S9 0;d5g^^^tiTl^ 
5o laffiT^fl. I PAm^^:^^ 6 1a. 6 1 bSrSiJffi 

ir^ftlJ^V:^ 2 ^l^l^tC. I P AWS&^V^ 6 1 a. 6 

[0 0 5 1 1 ]) >;^^SOT;ti^M7kc7)tt*^^^ 7 0 

tt6*fi7Ktt*&y X/U7 1 myi^mi^mv 2t. ^eTkw 
X/U7 1 tmykm^i^m? 2 t^mm-r^mykm^'s 
^73 {c^m^n^m^^n^^y 7 4 . 7 5 i: 

>'>'-<2 3t7)i^ffilJlC>fig-r5^^(C. ^^^>^y<2 4 
(D\^imcixLmU^^Xol:inm^tlX:pS^ ^ F^i^i^2 5 
;6^#1S{uH(-^iab. :^^1iJ«:2 6;55c3--^$^ 2 1 ^i^m^N 
W^^ffli-5{Sm{-#»br^^-Y W<2 4^?Ki5$;U^c 
^^i'^//'<2 4{^{;i{iffl^UT. ^7^^>W(C>?tbT 

X/U7 1 fl, i^l'^^ W<2 4till&«9{^*tbtt'5 tcO 
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[0 0 5 21 -^tz, ^^^l^y<2 4<Ditmm^^<DT^ 

PU3 Ot^ejii-^ J: 9{-«i5X^tbTV^5o L:r:i;6^o 
[0 0 5 3] 7i4b\ ±tS^^-Y W< 2 4 t7)&Mftija5ffic7) 

[0 0 5 4] ^tc. m.mm{^Wi^^ms oit. m2Ru 

l^i^X)fLi4itt*&y X/U8 1 ^*t»fti^C^y;tJi*^^ (N 
2) et^&M8 2i:. |f:jS?5ftf*:St*&y Xyvs 1 ^N2«^s& 
2 i:^S^-r^$fci^^jfLf^^*^1^^8 3{::^MS:$tb5 
S§E3#8 4. y^y\^^S5. N2MaE@S^8 6 irSrflr 
{SLr/£*9. ^^oKj^j3tf^#t^t^gg8 3tc:*5ttSN2M 
ffll^St^S 6(7)Z:iffc{|iJiC^^#8 7^:^^LT±tfiI PA 
W*&t^5S6 2;i>^:»te^*x55^llgffK8 8^^g!Lr/^ 
So r(7D»-g^. Kj^»K<*:#fc*^/X/P8 Ifi. _bfBS^7k#t 

i^yx/u7 1 tmm^p^^'Y:^'^<2 3 (D^mn^iiLWi't ^ 

^^t^. :^1^f^-r>^^^2 4c^)F^ffliJ{;ifi£®L#5 ct ptcifiiS: 

^ttr*5«9. [^tgi<J^2 5;65#^«{4S{-:^3tL. ^1^1Sf<i^2 
6 ^^tu — ^ 2 1^ ^>^^^w^^H-r5^4St^^KbT^ 
^-\'>'^<2 4^?l^fiJciL^c^t*l. i^l^^-Y V/^2 4rt(vljjiH 
LT. e7 3iy>w(c*tLTN 2;(f>^i: I P Aco^-^^Efls:^ 

[0 0 5 5] ±f5^?ecW^^^^ 50. IP AWi^ 

6 0 . M7KW*&^^ 7 0 i^t>*|^j^»S^^WI&^^ 8 0 
{;i*5tt5W^^^^>^l 6, 5 4 . ^?S^#:&S?B 5 2 (7)11 1 
— ^7(O^^IlPfl#l 5 a-1 5 g. U&m^^^ 6, 
N2MffiIW«gS8 6. I P A^K^# 6 3 ^rj<^t^# 8 7 
(1. CPUS OtCj:oTS«Jffi]^ixTl'>5 (Ill2#ra) „ 

[0 0 5 6] t^^f^. ^(Dmm:i%^'&tW ' Kj^A^LS^g 

r^zii/NW^^:ig^{l2 OCO±^r, -t^i:^^. (^1f^^2 5 
^r/^1i5ff 2 6;6q$m{iSt-tMiab/ct^cfli<7)t3-i$' 2 1 
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So — ^ 2 1 (7)@^{5R5t^3 1 ±tC^7:iiyNW^§tt?S 

3 2:d5'>^>/NW(7)±«iJ^«FB*r*^ibbTl>^^^W<^)±|FP 

[0 0 5 7] Ji|S<7)J: 9(CLTn — 2 1 ^;i^7^yNW;&5 
10 ir^/ b$;ixSi:. ^Wi^2 SRXf'^Wi^2 Qt^u—^ 2 

-f, !>^^^W{^^?S?r«^&LrS^^li^tT9o re^^ 

-5 0 0 r pmT[e]te^ii:/5:4^cJiT'm^B#rpieyx.tfm+ 

--^2 l&t/'?^/NW^^#rBlffiiglpI|^€^f|;t«l 0 0- 
3 0 O 0 r pmT'lHlte^iJ:T^7i3i>'>W^05(::#^i-S^ 

So 

[0 0 5 8] _hls^s5^aaxa^c^^v^T. ^m^i^i^ i 

7 2^t/^4(D^^r?^M# 1 5 b. 15f, 15g, 15 
•9 . i^ffllj^ 2 f*3iO^?SJi. m 2 COfifc*&«SS 14b. 

±W*^l^SSi 4 c. ^<^/^;^WKi 9:S:r)^±»#&WSSi 

30 4 ci:'s&thxiiiimnmncimi^^ti^o ^(T^gi. et^&^K^^ 

^7^1 6?raiilLfc^yi5iiy'^yU^ l 9 a (;i J: o Tffiil $ 

So 

[0 0 5 9] Bf^mmmm^mmm^^L^xmrn^rf-^^ti 
i^rjM#i5b, i5f, 1 5 g^i^r^c, m , ^3:s. 

XJ^^ 4 (DW^mm^ 1 5 a , 15 c. 15d;i5g|<^ - 
fOi^ffiT-#t?:&7Kv:/l 6;55f>pi!,-r5- ttcj; 19. P^ffliJ^ 
>^ 1 f^COff^m^V^fi. ^ 1 (DWi^'W 1 4 a RU^m^ 
«1 4 cS:«tHT«t3il^{RiJ{C«^$tLSo w(D^. 
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[0 0 6 0] ?i4b\ M?SM3®XS60|^trtl. ^^SEMSItc 

w^tbyc^?gtiii 1 (omm^- n 4 i tc^w^tL. 

^je?7Ji^?>^^ti-S;«f;=^(^l|i<7)#^7K-h4 3^ 

1 (Dm^"^ 4 4^- ib^m ^ tb5o 

[0 0 6 1 ] ^Jg^S^trofc^. |^^-^>'-/'<2 3(^tC 

(7)1 P Ac7:)W*&y XyV^^jl-r^^l?S^?.&y XyU5 
??{g;3illlte0fj;t*^ 1 — 5 0 O r p mT-IUte^-arfz^l^ffiT 

P^i*iS[Hlte«^f|;t<l 100 — SOOOrp mT'lHte^itT 
'?:nyNW«ffitc:<^*i-^ I P A*Sl9§JoTl^*-t-5o 

Z<D I PA^&XfS.^ I P ASi«9S)«9XS^i(clH]^^e.m 

f^^tb^iPAf^. 6 1 brt(;ifj^®$ix 20 

PAflWf^^^^ 6 1 bf^t^^W^tb/c I PA^fimtt 
6 A-^^hmft^^^l^ 6 1a l^t^I'W^fr^ttfcff^fiO I PA 
[0 0 6 21 ^^SI^^^3®tC*3V^T. ^/SI^^M 

sfcw^tLfc T p Afiig 1 (Dmmyi^— h 4 1 (cs^ai^ 

I PA:^;?^(1S|1(7)#^7K— h4 3Sr:frLrSgi(7) 

gmt^4 4;^)-^>gp-m^tl.^o 

(00 6 31 ^*^*0:3gSl>*y >:^*fl:^;65*^T Ufc^, 
M^*:2 5;6^#11^iLMl;i^31LT. n — ^ 2 1 XD^^7:3i/n 

7i<.tm^^tlti I PAti||2(DS^*i$7K'- h 4 5^^LT 
m2<7)#?K®4 6;i-e>SNm^n5o i5^^-r>'/'^2 
4f^(c5l^i-5;?/><^ft^2COS^m^— h4 S&^rUTB 

[0 0 6 41 r(7)J: 9{-LTy >'>^*f]:aS:]5f:eRtfM1fro 

flg-T?. lfcjS»fLft:^*&^^ 8 0 (DN 2 8 2 

I PA^^me At^hl^2:^>^t I P At^^ili'g^gg^*:?:!!] 
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4r^*i-sr^r\ »>^^^wi:^^^:/^<2 4rt(D«:iS 

m^X.oXmM^MX.fz'^^ l^2:ff^(D^^^:^y^VJ\Z. 

mM^^'o~m-^)}^x,<ryo:Lt^)^x^^. 

[0 0 6 51 ±M<DX. 0 \C LT. ji^nW<7)^^K^3®. 

^3 2^'i73iyNW(7:>J¥;i^4S;5i>?>^iS-r^o -t^t. »> 
K2 9:i^X#LTi=2 — ^ 2 1 (7)@^(*fip^ 
3 1 {C:T{*:}t$tt/c!?:ii/NW^S:ttJ&oT*ZL5lig{l2 0 

(0 0 6 61 /j;*5. ±^^mMmx\±. r<7D^P^(::#.-5 

m:mmm^mm\^tzm^ii^-^\^^xmm\^tzit^K ^mi^^ 
m:mm^m\^^tzmiii:mmm^hmmx^^:ztaiDt^x 

[0 0 6 7] ^fc. xtfi^iS?F^^r'(i. iS'v^^rtffiij^ 
l.Xi^nA'S 10 1 ^ss:tt. ^yc^n-^liJ^vt^cT^t^Mlt-iP 

[0 0 6 8] ^J;ttjc. ^V^:^^^tff«3S (-M^^^:^^) 

i:;6^T#5o -^bT. 13 7 

?^M^-^^fz^^ — h i 0 

tott^ft:^ 2 ^{cnm ^ v ^ -5 jgfig i" S r ^ ;d5 

[0 0 6 9] /.^jb\ 7{::^x-r||^£Jf^fii{^^ov^r. 

0 0;!»>b<DayWt-^f-J:oTt->5'4 (J[jn^#l5) ii^O 

[0 0 7 0] wCOct ^t::^ 1 OcO^jlT^FPt-t: — ^ 
4$ria^L. wtDt — ^ 4cDX:;^{0;i- — iJ?— 
M06 (?^r£j]#^) ^gai^-r^r ^(cj: 0. ^i^^i 

^>ir2/ h 1 0 6i^^^iX'5?^£P7ki 0 2{;i2:ot;*&£P^ 
tb. M*<7){£v^Mi^;5^t:— ^ 4tc:J:oT^'S.i6^n5o L 
/-^;^5or. (^^'^) fi^Vi^ 1 O^^MS^^^^ 

[0 0 7 1] jEf-^/c. |g|8tC:^-rj; ^nHft^^fc 
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[0 0 7 21 f^^^ ll|8fC:^i-||JE?^SlC:JoV>T. ^CQ 
[0 0 7 3] 

i~9) (o^mmm^^uni^'{k'BLx:^mWi^^^\'^. 

[igffi(7)^¥^cCUi?gi 

[Ell] ^(o^m(i:^^mm(ou.^um^W(o-ir<^m(Dm 20 
^ ^ ^ :^i-siiB&ia w la fc s o 
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[|il4l r(7)3^0Jlc>^,§?KAaasggc7:)S«H5$:^i-«B&t» 

[06] r(05Si^<^ia3i?sg<D^aa$ij^iig(Dgij<^?Klii<7) 

[1117] rcD^p^(7)?fia$ij»a^m(7)-^jigfi?!isr*i-ffipi&ia 
[08] ^(D^mm^^um'&W(r>m<DW&^'\^^^-t^ 

[??-^<7)Si0j] 

2 9\^m^i^i7 

4 b-^ (JUllft^lS:) 

1 0 ^ 

5 3 mmsmt'^m 

1 0 0 rUffiSO^^S 

10 1, 1 O 1 A ?&iP7K^ 

10 2 ^^SPtK 

106 z^ — ^-'V'^ ^ y V 

C1-C3 mSf6M^ (mffi^W^S) 



[[il2] 

49 
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